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Water vapor diffusion permeability, 8, liquid moisture diffusivity, k, and thermal conductivity, A, of concrete are
determined on samples which were loaded either mechanically up to 90% of their compressive strength or
thermally by an exposure up to 1000°C or by a combination of both types of load. In this paper the parameters
under load are compared to the parameters measured on the samples without any load. Thisis an important step
towards better understanding of behavior of concrete in real building structures, where, for instance,
mechanically unloaded concrete structures are the exception.

The water vapor diffusion permeability is determined on the basis of the measured amount of water entering or
leaving the sample during specified time intervals. The liquid moisture diffusivity is measured using a simple
method developed recently in our laboratory and assuming piecewise constant k. Thermal conductivity is
determined using a hot wire technique. In the analysis of the reasons for the measured differences between J, k
and A of loaded and unloaded samples, scanning electron microscope, mercury porosimetry and DTA
measurements are employed. The correlations between observed cracks and the changes in the hygric and
thermal parameters are estimated, and practical recommendations concerning maximum thermal and mechanical
load at which concrete is still safe from the point of view of its hygric and thermal parameters are formulated.



